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MaineDOT – UMaine Transportation Composite Research Partnership
As part of the Governor’s $160 million bridge funding initiative, MaineDOT will partner
with the University of Maine’s Advanced Engineered Wood Composite Center (AEWC)
and College of Engineering to incorporate composite technologies into bridge
construction and maintenance activities. This composite initiative expands upon a
partnership with the University of Maine that already exists.
This partnership will focus and accelerate the application of this technology to meet
transportation needs of the future. As cost and availability of steel becomes more of a
cost factor, alternatives like composites introduce an exciting opportunity to grow
Maine’s composite industry. This is the Governor’s charge and the mission of the
revitalized partnership.
This partnership is being developed to utilize composite technology for use in bridge
construction, bridge component parts, small ferry vessels and a number of other
transportation applications building on the knowledge gained through research projects
such as those briefly outlined below:

Composite Bridge Arches
Structures using a composite arch filled with concrete may have potential application for
shorter span bridges. Conventional structures in this span length include precast concrete
and corrugated metal or aluminum plate arches. The composite arch is lightweight and
will provide protection from corrosion. They may be lifted into place by hand or with
light equipment and filled with concrete on-site. The pictures below show testing of a
prototype arch being conducted at the University of Maine.
In an effort to showcase and utilize this technology, the MaineDOT recently completed
construction of a composite arch bridge in Pittsfield. Final construction costs have not yet
been determined. However the estimated cost was around $600,000. A
conventional precast arch in this location was estimated to cost $550,000. The University
of Maine provided design, testing and fabrication of the innovative composite arch
structure.
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Hybrid (Hillman) Composite Beam (HCB)
The HCB was patented by John Hillman, Senior Associate with Teng & Associates of
Chicago in 2000. It is intended to be a cost-effective composite beam designed to be
stronger, lighter and more corrosion-resistant than traditional steel and concrete beams.
The beam consists of three basic elements; the composite shell, compression
reinforcement and tension reinforcement. The shell is basically a fiber-reinforced plastic
(FRP) box beam that provides a corrosion-resistant shell. The compression reinforcement
consists of self-consolidated concrete that is pumped into a profiled conduit within the
beam shell. The tension reinforcement consists of carbon, glass or steel fibers anchored at
the ends of the compression reinforcement. Essentially, the beam functions like a tied
arch in a composite shell which helps improve load performance and decrease weight.
What distinguishes the HCB from beams of conventional materials is that the FRP
materials offer greater corrosion resistance and potentially longer life. Further, because of
their reduced weight, shipping and erection costs for the hybrid-composite girders offer a
distinct advantage. As the price of conventional materials continue to increase, the HCB
is expected to compete favorably with the cost of traditional beams.
MaineDOT is pursuing the use of HCB’s for a upcoming bridge project in Boothbay,
Maine. The new bridge will consist of 8 spans at 68 feet per span for a total length of 540
feet and will be 28.7 feet curb to curb. The structure will consist of hybrid composite
beams with a reinforced concrete deck designed for continuous live load and simply
supported for dead load. The substructure will be a pile bent system with a reinforced
concrete cap and an innovative pile system using composite pipe piles.
The states of New Jersey and Illinois will be constructing simple span highway bridges
this year using this technology. Harbor Technologies Inc. of Brunswick, Maine is
currently the manufacturer of these beams. In 2007, the railroad industry successfully
tested a 30 foot long, 17 foot wide span comprised of eight HCB’s at its test track in
Colorado.
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University of Maine Full Scale Loading of HC Beam with Concrete Deck
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Other Composite Bridge Components
Composite Bridge Drains
Composite bridge drains, were installed by MaineDOT Bridge
Maintenance crews on three bridges. The drains were designed and
tested at the University and constructed by Kenway Corp. in
Augusta, a local composites manufacturer. The drains are much
lighter than the traditional steel ones and will be resistant to long
term corrosion. Composite bridge downspouts were also installed
on the Sagadahoc River Bridge in Bath-Woolwich.

Bridge Pile and Marine Applications
Bridge Pile and Marine applications – Another composite
application includes pile wraps for rehabilitation and all
composite piles. Both have potential in the bridge and
marine structure area. Additional marine applications
include composite floats for harbor applications. Photo at
left is courtesy of Harbor Technology, Inc.

Composite Reinforced Glulaminated Beams
Composite reinforced glulaminated beams were installed at the
Fairfield Biotechnical Park entrance road bridge. The use of a
composite strip glued to the bottom of the beams significantly
increases the load carrying capacity. The University of Maine
conducted the R&D for this initiative. This composite
application has potential for longer span bridges. The Fairfield
bridge is 72 ft. long.
Deck Panels
Fiber Reinforced Polymer (FRP) or composite, glulaminated
deck panels have been installed on the Milbridge Municipal Pier
and the Skidmore Bridge in the towns of Washington and Union.
These panels, if constructed from Maine timber, could provide a
durable, cost effective alternative on low traffic bridges.
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